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DESCRiniON 

This invention relates to a process of drying 
water-containing solids in a fluidized bed, which is 
indirectly heated by heat exchange means and from which 
vapors having a high content of water vapor are with- 
drawn, wherein part of said vapors are passed as a 
fluidizing fluid through the fluidizing bed and the 
remainder or another part of said vapors are cooled 
to form an aqueous condensate. The aolids to be dried 
may consist, e.g., of coal, brown coal, peat, water- 
containing waste material or sludge. 

A process of that kind has been described 
in German Patent 29 01 723, in tlxe corresponding 
U.S. Patent 4,295,281 and in German Patent 36 44 806 
and Published German Patent Application 39 43 366. 
Said processes necessarily result in the formation 
of an aqueous condensate, which contains certain 
impurities and for this reason cannot directly be 
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diaeharged into the receiving water associated with a 

sewage system. 

It is an object of the invention to effect a 
sufficent pxffifioation in a Binple and effective manner 
of the aqueous condensate formed in, the process described 
first hereinbefore. This is accomplished in accordance 
with the invention in that at least a part of the aqueous 
condensate is directly contacted in a purification zone 
with a gaseous or vaporous stripping fluid and partly 
purified condensate and contaminated stripping fluid 
are separately withdrawn from the purification rone. 

The process by which the aqueous condensate 
is purified in accordance with the invention can be 
carried out in various ways. Water vapor is suitably 
employed as a stripping fluid. In that case it may be 
recommendable to feed the condensate to the purification 
zone at a temperature that is 0 to lO^'c below its boiling 
temperature bo that the rate of the water vapor used as a 
stripping fluid can be minimized and can be kept, e.g., 
in a range from 1 to 10 ?t weight of the amount of 
condensate . 

To ensure that the aqueous condensate will be 
dose to its boiling temperature as it enters the 
purification zone, it may be desirable to pressure- 
relieve the hot condensate into the purification zone 
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80 that the boiling temperatvire which corresponds to the 
lower presBure will automatieally be aseumed and the 
condensate will partly be evaporated and will thus 
partly be stripped. 

According to a fiirtber feature of the process 
the water vapor used as a stripping fluid is generated 
in the purification zone in that aqueous condensate is 
reboiled and evaporated in the purification zone. 

The vapors may be condensed in the drying 
process under a superatmospheric pressure (e.g., of 
1.5 to 10 bars) as is described in Gercoan Patent 
36 44 806. Alternatively, the aqueous condensate 
to be purified may be formed outside the drying process 
approximately under atmospheric pressure (i.e., under 
the pressure under which the vapors leave the fluidized 
bed) or under a pressure of 0.01 to 0.5 bar, e.g., after 
a pressure relief effected in a condensing turbine. 

Further features of the process will be 
explained with reference to the drawing, in which 

Figure 1 is a flow scheme illustrating a 
first embodiment of the process, 

Figure 2 is a flow scheme illustrating a 
second embodiment of the process, and 

Figure 3 illustrates a modification of the 

process of Figure 2. 
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According to Figure 1 the water-containing 
solids to be dried are supplied through line 1 to a 
vessel 2, which contains a fluidized bed 3* Heat 
exchange moans 4 are provided within the fluidized 
bed 3 and are flown through by a heating fluid. A 
fluidizing fluid is supplied through pipes 5# which 
constitute a grate formed with orifices* The fluidizing 
fluid is supplied in line 6 and consista of a part of 
the vapors which have been formed by the drying of the 
solids in the fluidized bed 3 and have a high water 
content* 

Solida-oontaining vapors leave the fluidized 
bed 3 through the duct 9 and first enter dedusting 
means 10, such as an electrostatic precipitator or 
bag filter* The solids collected by said dedusting 
means are recycled in line 11 to the fluidized bed 3 
or are withdrawn through line 11a. Substantially 
dust-free vapors leave the dedusting means 10 through 
line 12 and are distributed to lines 13 and 14. The . 
vapors conducted in line 13 are recycled by a fan 15 
and through the line 6 as a fluidizing fluid to the 
vessel 2. 

It is recommendable to utilize the heat 
content of the remaining vapors, which are conducted 
in line U. In the process illustrated in Figure 1 
said vapors are supplied in line 17 to a compressor 16, 
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nhich is preferably a multi-8ta«e compressor. Water is 
injected through line 20 to establish saturated-steam 
conditions in the conqiressed vapors in line 21. Said 
compressed vapors are used as a heating fluid and are 
supplied through line 21 to the heat exchange means 4. 
The vapors flowing through the heat exchange means 
condense therein at least in part and the heat of 
condensation which is recovered is used as an effective 
source of energy for an indirect heating of the fluidized 
bed 3. Substantially dry solids sUde down between the 
tubes 5 into the collecting chamber 2a of the vessel 2 
. and are withdravm through the metering means 23. 

The aqueous condensate which leaves the heat 
exchange means 4 through line 25 contains various 
impurities. To effect an at least partial purification 
of that condensate, it is supplied to a stripping 
column 26, which contains, e.g., plates or packing 
elements. A gaseous or vaporous stripping fluid is 
supplied through line 27 into the lower portion of 
the column 26. The use of water vapor as a stripping 
fluid will be recommendable if the condensate supplied 
to the column 26 through line 25 is at a temperature 
which is 0 to 10**C and preferably not more than S^C 
below its boiling temperature. As a result, only a 
small part of the water vapor used as a stripping 
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fluid is consumed in the column 26 by being condensed in 

the column 26. 

As an alternative to the use of water vapor 
from an extraneous source as a stripping fluid, the 
water vapor may be generated in that the aqueous 
condensate is reboiled by indirect heating. The con- 
densate may be reboiled and evaporated, e.g., in the 
lower portion of the stripping column 26 or outside 
the same. 

Substantially putrified condensate leaves 
the column 26 in line 28 and may be discharged, e.g., 
into a receiving water. The contaminated stripping 
fluid is withdrawn in line 29 from the top of the 
column 26 and is disposed of, e.g., by a thermal 
processing, particularly in an incinerating plant. 
Alternatively, the stripping fluid withdrawn through 
line 29 may be purified by being contacted with activated 
coal or activated colce. If water vapor has been used as a 
stripping fluid, the purified water vapor can be reused 
in the drying process, e.g., as a fluidizing fluid. 
Alternatively, the contaminated stripping fluid may 
be condensed and the resulting condensate may be 
disposed of by being distributed over the dried solids. 

Pigvire 2 again shows the veaeel 2, which 
contains the fluidized bed 3 and the heat exchange 
means 4 and is used to dry the water-containing solids 
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supplied ia line 1. Low-water solida are withdrawn in 
line 24. The explanations given in connection with 
Figure 1 are applicable also to those items which 
are designated with the same reference numbers. In 
this case the heating fluid supplied to the heat 
exchange means through line 30 consists of steam 
from an extraneous source or heat transfer oil rather 
than of compressed vapors. Dedusted vapors are conducted 
in line 31 to an expander turbine 32 » which is succeeded 
by a condenser 33» The turbine 32 is preferably used to 
generate electric power. The condensate withdrawn from 
the condenser 33 is supplied in line 34 to the stripping 
column 26, which is supplied throiJgh line 27a with a 
stripping fluid, preferably water vapor. That stripping 
fluid may consist of a partial stream of the vapors which 
have been dedusted. At least partly purified condensate 
is withdrawn from the column 26 in line 28 and contami- 
nated stripping fluid is withdrawn in line 29 by a vacuum 
p\imp 37. 

Figure 3 illustrates a modification of the 
process of Figure 2. The column 26 is operated under 
a near-atmospheric pressure. In accordance with Figure 3 
the dedusted vapors from lines 12 and 31 are supplied to 
condensing means 36 and the heat of condensation which 
has been recovered may be utilized for any desired 
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purpose. The aqueous condensate flows from the conden- 
ser 36 in line 34 to the stripping column 26, in which 
the condensate is purified and which is supplied in 
line 27 with stripping fluid, such as water vapor. 
Exantple 

A fluidized bed dryer 2 as shown in Figure 2 
is supplied through line 1 at a rate of 100,000 kgA 
with brovra coal having particle sizes below about 8 mm 
ajid having an initial moisture content of 62.39^ by 
weight. The heating fluid consists of saturated steam, 
which is at a temperature of 160°C and under a presaure 
of 6 bars and is supplied at a rate of 73 » 500 kgA 
through line 30 to the heat exchange means 4, in which 
the steam condenses. As a result, the heat required for 
drying is transferred to the fl\iidized bed 3. which is 
heated to about 105*^0. 

Dry brown coal having a residual moisture 
content of 14?6 by weight is withdrawn from the dryer 
in line 24 at a rate of 43,800 kgA, and vapors are 
withdrawn from the dryer at a rate of 155,600 kgA through 
the duct 9. The vapors are dedosted in the 
electrostatic precipitator 10 and a partial stream 
of the vapors at a rate of 99,400 kgA is recycled 
via line 13, fan 15, and line 6 as fluidizing steam 
into the fluidized bed dryer. As is shown in Figure 3 
the remaining vapors, at a rate of 56,200 kgA, are 
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supplied in line 31 to condensing aeans 36, in which the 
vapors are condensed at about 100°C and caused to deUver 
their heat of oondensation. 

The condensate flowing in line 34 has a 
chemical oxygen demand (COD) of about 110 mg per 
liter. In the stripping column 26 having 12 plates 
the condensate is stripped with low-pressure saturated 
steam, which is supplied from line 27 at a rate of 
1000 kgAf and condensate ia thus purified to a 
COD of 50 mg per liter and can now be discharged 
into a receiving water. Contaminated stripping vapor 
at a rate of 1000 kgA is withdrawn from the column 
throu^ line 29 and has a COD of 3-37 g Og per liter. 
This contaminated stripping vapor is incinerated. 
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CIAIVS 

1. A process of drying watex^contalnlag solids 
in a fluidized l)ed, which is indirectly heated by heat 
exchange means and from which vapors having a high 
content of water vapor are withdrawn, wherein part 

of said vapors are passed as a f luidizing f Iriid through 
the f luidizing bed and the remainder or . another part of 
said vapors are cooled to form an aqueous condensate, 
characterized in that at least a part of the aqueous 
condensate is directly contacted in a purification 
zone with a gaseous or vaporous stripping fluid and 
partly purified condensate end contaminated stripping 
fluid are separately withdrawn from the purification 

zone • • - 

2. A process according to claim 1, charac- 
terized in that water vapor is used as a stripping 
fliiid in the purification zone. 

3a A process according to claim 1 , 
characterized in that the stripping fluid is generated 
in that aqueous condensate is reboiled and evaporated 
in the purification zone. 

4, A process according to claim 
1, characterized in that the aqueous condensate is 
supplied to the purification zone at a temperature 
which is 0 to lO^C below the boiling temperature. 
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5. A process according to claim 2, 3 or 4, 
cHaracterized in that water Tapor is suppUed to the 
purification zone at a rate which is 1 to 20 . weight % 

of the esount of the condensate. 

6. A process according to claim 1, 2, 3 or 
4, characterized in that the aqueous condensate is 
pressure-relieved into the purification zone. 

7. A process according to claim 1. 2, 3 or 
4, characterized in thit the contaminated stripping 
fluid withdrawn from the purification zone is subjected 

to a thermal processing. 

8. A process according to claim 1, 2, 3 or 

4. Characterized in that the contaminated stripping fluid 
withdrawn from the purification zone is purified in 
contact with activated coal or activated coke. 

9. A procBBS according to claim 1, 2. 3 or 
4. characterized in that the contaminated stripping 
fluid withdrawn from the purification zone is condensed 
and the resulting condensate is admixed to the dried 
solids* 

10. A process according to claim 8, charac- 
terized in that the stripping fluid purified in contact 
with activated coal or activated coke consists of water 
vapor and is supplied to the drying process. 
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